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This paper examines community participation in using ICT in rural area telecentres with the aim to understand its effect on 
the relationship between diffusion and adoption of the telecentre on socio-economic value creation. Active community 
participation is a major factor in contributing to sustainability of telecentres. However, understanding the moderating role of 
community participation on the effect of diffusion and adoption of the telecentre on value creation is equally important in 
order to bridge the digital divide. To enable this, a survey was conducted among communities in the rural areas in the 
northern states of Malaysia. The aim was to determine whether the effect of diffusion and adoption on value creation 
depends on the community actively participates in the use of the telecentre. The results show that community participation 
moderates the effect of both diffusion and adoption on value creation with tendency of non-user having negative impact 
on adoption which can adversely affect value creation.  This study found that non-users should be encouraged to use the 
telecentre facilities in order to bridge the digital divide and increase the socio-economic value of the community. 
 





Telecentre project has been one of the important 
Information and Communication Technologies (ICT) 
initiatives for community development particularly in 
the rural area where most of the poor reside. It is a 
project that has been proven to be successful in 
bridging digital divide amongst the underserved 
community [1-2]. The term digital divide refers to 
disparities between and within societies in the use of 
digital technologies [3]. Digital divide is seen as giving 
values towards the benefit of development 
generated through ICT rather than merely having 
physical access to ICT [4]. For the Malaysian, the 
government introduces a framework for bridging 
digital divide known as the National Strategic 
Framework for Bridging Digital Divide (NSF-BDD) [5]. 
The NSF-BDD aims to bridge different digital gaps 
namely access, adoption and value creation. Socio-
economic status are being used as indicators to mark 
the community’s empowerment in using the 
telecentre to advance from a mere access to ICT 
facilities, to the highest that is to benefit from the use 
of ICT for socio-economic purpose. This is the ultimate 
aim of NSF-BDD.  
 To ensure the success and effectiveness of any ICT 
for development initiatives, community participation 
has been identified as one of the important factors [6-
10]. Swanson (1974), as cited in [10] emphasized that 
user participation has been acknowledged as one of 
the core topics of Information Systems and Human 
Computer Interaction (HCI) research since 1960s. 
However, in terms of telecentre usage, related studies 
mostly reported that youths tend to participate 
actively compared to the older generations [6,11-13]. 
Many studies recommended information intermediary 
as a strategy to increase community participation 
[6,12,14]. In addition, it can become a means of 
attracting the non-users by increasing their awareness 
of the telecentre, thus sparks their interest in using it. 
Consequently, this may motivate them to access and 
use the technologies provided in the telecentre [1-6].  
Having accepted the technology, the members of 
the community are induced to commit to use ICT. This 
signifies the realization of community participation [15-
16]. 
 The use of ICT through telecentre implementation 
can contribute to community socio-economic value 
[2]. The model proposed by [2] shows that there are 
strong relationships on both diffusion and adoption of 
ICT on telecentre value creation with adoption 
appears to be more prominent. It can be argued that 
individuals and community participations in the 
telecentre implementation have influenced on the 
socio-economic development. User participation can 
act as a moderator towards telecentre value creation 
with regards to diffusion and adoption of ICT. 
However, there is no empirical study being conducted 
to look into the contribution of non-users. Thus, this 
paper aims to highlight the effect of UserID on 
telecentre value creation. The UserID is used to 
represent users and non-users. Non-users are members 
of the community who have never use the telecentre 
facility. The value creation in this study refers to the 
performance of actions that increase the worth of 
goods, services or even business that ICT can bring to 
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the community [2]. Figure 1 shows the conceptual 
model of the Telecentre Value Creation with UserID as 
moderator. 
 The following hypothesized the effects of UserID on 
the relationships between Diffusion and Value 
Creation as well as Adoption and Value Creation: 
 
H1: UserID moderates the effect of diffusion on 
Telecentre Value Creation. 
H2: UserID moderates the effect of adoption on 




Figure 1 The conceptual model of the Telecentre Value 




The data set used for data analysis was based on a 
survey of 392 respondents from rural communities in 
the northern states of Malaysia. The data set captures 
respondents’ demography, their perception on the 
adoption of the telecentre in terms of relative 
advantage, compatibility, complexity, trialability and 
observation, and their perception on the diffusion of 
the telecentre. Table 1 depicts the summary of 
selected variables of interest in this study. 
 
Table 1 Summary of selected variables 
 
Variable Scale Value  
UserID Dichotomous 0 (Non-User) 
1 (User) 
108 
284       
























     The research hypothesis is to determine whether 
the relationship between Diffusion and Value Creation 
is different for user and non-user of the telecentre. 
Likewise, the second hypothesis is to determine 
whether the relationship between Adoption and 
Value Creation is different for user and non-user of the 
telecentre.  To test these hypotheses, moderated 
multiple regression was carried out with value creation 
as the dependent variable, diffusion and adoption as 
independent variables, and community participation 
as the candidate moderator variable. However, 
before a moderating analysis can be done, eight 
assumptions of multivariate analysis will have to be 
met.  These assumptions are listed in Table 2 along with 
the corresponding evidence from performing the 
exploratory data analysis on the dataset.  
 Assumptions 1 to 3 were met as indicated in Table 
2. For Assumption 4, the strategy for determining 
whether or not a relationship is linear is based on 
significance tests for the Pearson r correlation 
coefficient.  If the correlation coefficient between an 
independent variable and a dependent variable is 
statistically significant (its probability is less than or 
equal 0.05 level of significance), we will conclude that 
the relationship is linear. The dataset was split into User 
and Non-User representing the two groups of the 
dichotomous variable. The Pearson Correlation for 
both groups is significant, therefore, the assumption of 
linearity is evidenced. 
For Assumption 5, Levene statistic was used to test 
for homoscedasticity. Test of homogeneity of 
variances was carried out across the groups for 
combination of the independent variables diffusion 
and adoption on the moderating variable user/non-
user. To carry out this procedure, the independent 
variables were transformed to non-metric, that is, 
DiffusionCat and AdoptionCat, respectively. The result 
shows that the probability associated with Levene 
statistic is greater than the significant level (p > 0.05), 
hence fail to reject the null hypothesis and conclude 
that the variance is homogeneous. 
 In Assumption 6, multicollinearity can be 
determined by performing multiple regression on both 
the independent variables Diffusion and Adoption on 
Value Creation for each group of the dataset and 
check for collinearity diagnostic. A Variance Inflation 
Factor or VIF of greater than 5 is generally considered 
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Assumptions Evidence from data set 
Assumption 1 Dependent variable should be 
measured on a continuous scale 
Scale for ValueCreation is continuous. 
Assumption 2 Independent variable should be 
continuous and a moderator variable 
that is dichotomous 
Scale for Diffusion/Adoption is continuous. 
Scale for UserID (community participation) is dichotomous. 
Assumption 3 Independence of observations (i.e., 
independence of residuals) 
Durbin-Watson should be between 1.5 and 2.5 indicating the 
values are independent. 
For diffusion the value is: 1.722 
For adoption the value is: 1.901 
Assumption 4 There needs to be a linear relationship 
between the dependent variable and 
the independent variable for each 
group of the dichotomous moderator 
variable 
Split data set: 
User: Pearson Correlation Coeff. 0.465 (p=0.000) 
Non-User: Pearson Correlation Coeff. 0.819 (p=0.000) 
Assumption 5 Homoscedasticity or homogeneity of 
variance, which is when the error 
variances are the same for all 
combinations of independent and 
moderator variables 
Split data set: 
Used Levene statistic. Result shows not significant with p-
value > 0.05, hence homoscedasticity supported. 
Assumption 6 No multicollinearity issue. Split data set and run a multiple regression on Diffusion and 
Adoption as independent variables on Value Creation as 
dependent variable for both user and non-user. 
VIF (user): 1.382 
VIF (non-user): 3.189 
Multicollinearity is not an issue as the VIF < 5 
Assumption 7 No significant outliers Follows the approach by [17]. Extreme outliers were replaced 
with mean of value creation. 
Assumption 8 Residuals (errors) are approximately 
normally distributed 
Null hypothesis of Shapiro-Wilk was rejected at p>=0.05, 
however graphical representation shows approximately 
normally distributed histogram plot (Figure 2). 
     Assumption 7 deals with extreme outliers, which are 
data points that appear to be significantly different 
than the majority of the data. Outliers for the 
dependent variable were detected by taking the 
difference between the first and third quartiles and 
multiply by a multiplier factor (g) of 2.2, adding its 
product to the third quartile for the upper limit and 
subtracting from the first quartile for the lower limit of 
the data point [17]).  Data points exceeded the upper 
limit or less than the lower limit were considered 
extreme outliers.  These were then replaced with the 
mean and the process was repeated until no extreme 
outliers detected in the data set. 
 Evidence for assumptions 1 to 7 was summarized in 
Table 2. Evidence to support assumption 8 was 
however mixed. There are two ways of determining 
normally distributed residuals. The Shapiro-Wilks test 
and normality plot.  The Shapiro-Wilks test of normality 
was conducted on the standardized residuals on the 
model with diffusion and adoption predicting the 
outcome value creation. The result shows a p-value < 
0.05 indicating the null hypothesis was rejected which 
indicates the residuals are not normally distributed. 
However, a visual inspection of the normality plot 
shows an indication of normality in the residual 
distribution. Though the residual normality test failed,  
data analysis proceeded with caution in view of the 
approximate shape of the normality curve 
represented by the histogram of Figure 2. Hence 
Assumption 8 is assumed to be satisfied. 
 
Figure 2 Normality Plot 
 
 With all the eight assumptions satisfied, it is now 
possible to carry out the moderated multiple 
regression. The following procedure was used to 
determine whether community participation is a 
moderator: 
i) Select the independent variable (IV) and 
moderating variable (M). 
ii) Determine their standardized values. 
iii) Calculate the product of the standardized 
values as interaction variable. 
iv) Fit a hierarchical multiple regression model 
with the dependent variable (DV) as outcome and 
the IV and M as predictor variables (Value Creation ~ 
IV + M) with the interaction variable. 
v) Determine model fit R-squared, ANOVA (p 
<=0.05) and a significant interaction variable 
(p<=0.05). 
vi) M is a moderator if the model and its 
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3.0 FINDINGS 
 
 H1: UserID moderates the effect of diffusion on 
Telecentre Value Creation. 
 
Table 3 presents the results of the moderating analysis 
of community participation on diffusion and value 
creation. 
 





el R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .401a .161 .156 .33410 
2 .426b .182 .175 .33034 
a. Predictors: (Constant), User or NonUser, Diffusion 








Square F Sig. 
1 Regression 8.066 2 4.033 36.130 .00
0a 
Residual 42.081 377 .112   
Total 50.146 379    
2 Regression 9.114 3 3.038 27.840 .00
0b 
Residual 41.032 376 .109   
Total 50.146 379    
a. Predictors: (Constant), User or NonUser, Diffusion 
b. Predictors: (Constant), User or NonUser, Diffusion, ProductDiffusion 





















Diffusion .195 .026 .380 7.521 .000 
User or 
NonUser 








Diffusion .233 .028 .454 8.200 .000 
User or 
NonUser 
.063 .042 .076 1.507 .133 
ProductDiffus
ion 
.050 .016 .168 3.100 .002 
a. Dependent Variable: ValueCreation 
 The results show a significant model fit with a 
significant interaction variable (p=0.002), hence 
hypothesis 1 is supported, that is, community 
participation moderates the effect of diffusion of the 
telecentre on value creation. Since the interaction 
variable ProductDiffusion is positive and the 
moderator variable is also positive, there is positive 
effect of diffusion on value creation. The positive 
coefficient of the moderator variable suggests user 
influence (the direction from non-user (0) to user (1)) 
that can increase value creation resulting from 
diffusion of the telecentre.  
 
 H2: UserID moderates the effect of adoption on 
Telecentre Value Creation. 
 
 Table 4 presents the results of the moderating 
analysis of community participation on adoption and 
value creation. 
 







Square Adjusted R Square 
Std. Error of 
the Estimate 
1 .444a .197 .193 .32938 
2 .516b .266 .260 .31532 
a. Predictors: (Constant), User or NonUser, Adoption 








Square F Sig. 




Residual 41.444 382 .108   
Total 51.597 384    




Residual 37.881 381 .099   
Total 51.597 384    
a. Predictors: (Constant), User or NonUser, Adoption 
b. Predictors: (Constant), User or NonUser, Adoption, ProductAdoption 


















Adoption .237 .026 .457 8.992 .000 
User or 
NonUser 
-.028 .042 -.034 -.665 .506 










-.028 .041 -.034 -.693 .489 
ProductAdoptio
n 
.109 .018 .403 5.986 .000 
a. Dependent Variable: ValueCreation 
 
 
 The results show a significant model fit with a 
significant interaction variable (p=0.000), hence 
hypothesis 2 is also supported, that is, community 
participation moderates the effect of adoption of the 
telecentre on value creation. Since the interaction 
variable ProductAdoption is positive and coefficient 
of the moderating variable is negative, there is 
negative effect of adoption on value creation. Since 
the value for non-user is zero, the finding suggests non-
user has a negative effect of adoption on value 
creation. This may imply that non-users can influence 
non-adoption of telecentre which in turn lowers the 
socio-economic value creation. Additionally, 
comparing the standardized beta coefficients of the 
interaction variables, ProductAdoption (0.403) has a 
higher coefficient than ProductDiffusion (0.168). This 
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may suggest community participation can better 
moderate the effect of adoption on value creation 





The result of the study shows community participation 
has a significant moderating role on the effect of both 
diffusion and adoption of a telecentre on a 
community socio-economic value creation. Past 
studies have shown a positive significant relationship 
between diffusion and value creation and adoption 
and value creation with adoption having greater 
impact on increasing value creation. This is in line with 
the national policy on bridging the digital divide that 
specifies adoption of the telecentre as having higher 
socio-economic impact as described in the National 
Strategic Framework for Bridging the Digital Divide. This 
study shows evidence that the active participation of 
the community in using the telecentre facilities is much 
more desired in order to realize the higher benefits of 
socio-economic returns, compared to merely pushing 
the facilities to the public and making the telecentre 
available. This study also suggests evidence on 
tendency of non-users having negative impact on the 
adoption of the telecentre, which could have adverse 
effect on value creation.  Members of the community 
must embrace the technology that is available and 
there should be intensification of its usage for 
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